Phosphoprotein phosphatase inhibits flagellar movement of Triton models of sea urchin spermatozoa.
Phosphoprotein phosphatase prepared from bovine cardiac muscle was used to study the roles of axonemal phosphoproteins in the flagellar motility of sea urchin spermatozoa. When isolated axonemes were incubated with cyclic AMP-dependent protein kinase, gamma-[32P]ATP and cyclic AMP, more than 15 polypeptides were phosphorylated. Most were dephosphorylated by treatment with phosphoprotein phosphatase. When Triton models of sea urchin spermatozoa were treated with phosphoprotein phosphatase followed by an addition of ATP, the flagellar motility of the models was drastically reduced in comparison with that of the untreated models. The motility of the phosphatase-treated Triton models was partially restored by an addition of cyclic AMP and cyclic AMP-dependent protein kinase. These data give strong support to the idea that the motility of eukaryotic flagella is controlled by a protein phosphorylation-dephosphorylation system.